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Industrial Field of Application 



This invention relates to a hollow fiber module that is designed to 
facilitate the removal of pollutants, such as colloids, adhering to the 
outer surface of hollow fibers when raw water containing colloidal 
substances such as metal colloids is filtered. 

Prior Art 

The use of a hollow fiber module to filter raw water containing 
colloidal substances such as metal colloids under external pressure has 
been known. 

Problems that the Invention is to Solve 

When the aforementioned hollow fiber module is used to filter under 
external pressure, it has the defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of "the hollow 
fibers and that the hollow fibers have a shortened life. . There is the 
problem that although back-washing is carried out to remove the colloids 
adhering to the outside surface of the hollow fibers, the back- washing 
does not achieve satisfactory results. 

This invention aims to solve the above defects and problem by removing 
the colloids adhering to the outer part of the hollow fibers through a 
simple structure. 

.Means of Solving the Problems 

As a result of investigating various means and methods of preventing the 
volume of filtered water from being reduced when doing complete 
filtering with a hollow fiber module under external pressure, the 
inventor discovered that it was effective .for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directly 
inside the module by perforating the fixed part in the hollow fiber 
bundle fixed end part to which the hollow fibers in the lower end of the 
hollow fiber module are bonded. When the 'volume of filtered water was 
reduced as described above, gas or liquid containing gas was introduced 
through the slits opening directly inside the module by perforating the 
above hollow fiber fixed end part, and the gas or liquid containing gas 
introduced rose along the hollow' fibers. In other words, the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and' in 
which the ends of the hollow fiber bundles are fixed, is characterized 
by the fact that the lower end of the module thus fixed by bonding is 
sealed and by the fact that slits opening directly into the module' are 
set in the fixed part of the lower hollow fiber bundle and that the 
great number of hollow fibers installed in the casing can be vibrated by 
gas introduced through the slits. 

Action • . 
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colloids are fully filtered under the external pressure meSod In this 
TJ,^ ^ ° r , liqUid CQntai ^ S« is introduced directly into S 

the hollow fibers to shake, and so the colloids adhering to the outer 
surface of the hollow fibers. are removed. 

Working Examples 

drIwiSgs? 1011 deSCribSS W ° rkin9r ««*Ples of this invention based on 

lj*J^<?™ in *\ 2 « 2 ' 2 ^ f^ers. The required number of 
hollow fibers 2 form bundles, and these are bundles. Both endTof the 

become ST,? "J??" ***** With b °» di »9 ^entl, Ind 

become the hollow fiber fixed ends 4. The upper end of the hollow 
fibers 2 is fixed with the aforementioned bonding agent 3 but is ooen 

Sa£ 2Xlt£ ^ OPenin3 betWeen lar9e »"*~ of 
fibers 2 directly by perforating hollow fiber fixed end part 4 on the 

Sow iLer m°lf r S K!- bUndl " d des « ^ *«« the vertical 

5 vibrSd ^ PUt together casin 3 1 so that they can 

6 is a nozzle leading to the introduction of raw water connected to the 

tZtl **Z °5 CaS ^ ^ 7 " a filterSd Water outlet' connected to the 
upper Part o f c * sing x . 8 ia „ ejection outlet filtered waCer 

introduced. The pipes connected. to the respective ejection outlets 8 
and 9 (not illustrated) have solenoid valves controlling the discharge. 

^ full filtering is carried out using the external pressure method 
with the hollow fiber module used vertically, the flow through p *peT 
connected to filter liquid ejection outlet 8 and gas ejection outLt 9 
is stopped with solenoid valves. Therefore, raw water containing 
colloidal substances such as metal colloids is introduced under pressure 
into casing i through nozzle 6 connected to the lower" end of casing l 

Ster^r^^- 0 ^^ 18 mtered * h ° ll0W fiberS 2 beco ^ ' 
water npt containing colloids, and rises within hollow fibers 2, and is 
extracted from the upper end of the open hollow fibers 2 via nozzle 7. 
When operations continue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volume of filtered 
water is seen to decrease in this way, gas containing air or liquid . 
containing gas- is introduced through the slits S formed by perforating' 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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colloids adhering to the o,!lJ I TheSe vih "tion S remove the 
down, and the gas 2 2^££ f ht * l0W ^ bring£g them 

colloids brought down^rSl ! «5*. gas e 3 ection outlet 9. ? he • 
. aforementioned "'ifST*^ 
satisfactorily jus t with the gas" oT^f Colloids c ***ot be removed 
through slits S, back-wasSL d carrS t *°*5 aini ^ ^ introduced 
the module, but in this casef the S d T Upper no2zle 7 ^ 

by opening the solenoid valve of eS^f back-washing i s taken out 
liquid ejection outlet 8 usS f or Sck £ f?^^ to fc he filtered 
^completely removed by cc£^^ 

J ST^ ^ 2*=^ * - — ive 

the surfaced hoi£wl ^Th^rX* 9» to rise along 

gas through slits S It iT^o ^ troducin £r 9 as °r liquid containing 
contact with hollow'fibers ^HOwfv^S £ ^ ^ ^ """^ 
the membrane surface is r^,1~* ~u ' there are too many slits 5 
is desirable to have stunt T to 6 sSST* IT ^ses/it 
examples of their shaoes »LJ ? Figure 2 a. to e. shows 

combinations of Ihese^wor* weS «* U -««1 -bapes or 

slits s shown in Figure fa ^J* IT* ^ sha P 6 do. The 

sbown in Figure s b^re combS tSfS T ?. T ^ ^* 

slits shown in Figure S c ^ f I cylzndrical slits 5, and the 
5, forming a radiating s£ape 3 Cr ° SS " FigUre 5 e " s bows slits 

Slow 5£\2e: :rp?™ v L ne ^- set 111 «- « «> w 

filtered liquid ejection "SSS 8°o 2 ^ SUCked fa to 

of liquid. action outlet 8 or gas ejection outlet 9 by the flow 
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module directly by^foratSfS: ? f"! f0rmed °P enin * the 
on the sealed lZJZZrS5J^ ^SlS ^ ^ bU * dles 

surface of the hollow 2 i coUoids adhere to the outer 

reduced., gas or^d c^nSg ^iTL^T f " Ut « 4 is 
rises along the hollow fSr^SL ^ 1 ? trodaced - The introduced gas 
is sealed, and the ^SSTlfSTtf » "* ° f the h ° llw fib « s 

fibers can be removed ITa ^SS S.^ ^ SUrface of the hollow 
practical effects such af recover^; S ^tion has the outstanding 
extending the life of tnt module! * ™ & ° f filt6red ** 

Brief . Explanation of Drawings 
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diagram. showing the shanes «f 'n, . t0 e - 13 a conceptual 

this invention. .. l0W6r end of th « follow fiber module of 

Is Casing 

2: Hollow fibers • 

4: Fixed end part of hollow fiber bundles 

6: Nozzle introducing raw water 
7: Filtered water outlet nozzle 

Figure 2 
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